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Renal artery pseudoaneurysms after renal transplantation are extremely uncommon and are able to cause severe
complications such as aneurysm rupture or renal allograft loss. Treatment often leads to transplant nephrectomy.
We successfully treated a transplant renal artery pseudoaneurysm with covered stents, which resulted in well-preserved
renal function. (J Vasc Surg 2014;60:1052-5.)Pseudoaneurysms after renal transplantation are rare,
with an incidence of <1%.1 They are usually located at
the anastomotic site. Therapeutic options include open
surgical repair, endovascular repair, and ultrasound-
guided percutaneous thrombin injection. In recent years,
individual case studies have shown that endovascular repair
using coils, stents, or a thrombotic agent can successfully
preserve renal graft function.2,3 Here, we report on
a post-transplant anastomotic pseudoaneurysm that was
successfully treated with three covered stents. Informed
consent was obtained prior to the operation.
CASE REPORT
A 56-year-old man received a renal transplant from his
younger brother on November 5, 2011. He had suffered from
renal failure secondary to hypertensive nephropathy for >2 years.
The kidney graft was implanted into the right iliac fossa. During
the operation, atherosclerosis was found in the right external iliac
artery (EIA), and the anastomosis was performed along with an
endarterectomy. The single transplant renal artery (TRA) was
sutured end-to-side to the right EIA.
The patient’s postoperative course was uneventful, with no
microbiologic or clinical signs of infection and no signs of rejection.
After the transplantation, he attended regular follow-up assess-
ments. His serum creatinine ﬂuctuated between 140 and 160
mmol/L. In March 27, 2012, his serum creatinine increased tothe Department of Vascular Surgery, YanTai Yuhuangding Hospital,
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2226 mmol/L in a regular examination. He did not feel any discom-
fort. Duplex ultrasound imaging showed a TRA pseudoaneurysm at
the anastomotic site. Computed tomography angiography (CTA)
revealed that the pseudoaneurysm had a maximum diameter of
4 cm (Fig 1) and was compressing the TRA.
Endovascular treatment was implemented on April 13, 2012.
Firstly, we conducted digital subtraction angiography (DSA)
through the left common femoral artery. DSA showed that the
EIA diameter was 9 mm on the proximal side of the anastomosis
and 7.6 mm on the distal side and that the TRA diameter was
5 mm (Fig 1).
In our initial plan, after initiating bilateral femoral access,
a covered stent was to be implanted from the left common femoral
artery, up and over the aortic bifurcation, and partly into the TRA,
kissing in the right iliac artery with another stent from the right.
An 8F-long sheath from the left access could reach the anastomotic
position but could not enter the TRA. Because of the acute angles
between the TRA and the EIA, the guidewire in the sheath could
not provide enough support. Thus, the kissing stents could not
be successfully pushed to a predetermined position. Because this
approach was not successful, we changed the scheme of the
operation.
The speciﬁc steps of the operation were as follows: An incision
in the right groin was used to visualize the common femoral
artery. After systemic heparin (0.8 mg/kg) was given, we punc-
tured different parts of the right common femoral artery under
direct vision and placed 8F and 10F sheaths, respectively. The
8F sheath was placed into the distal TRA and the 10F sheath
into the right EIA in parallel with the 8F sheath. One 7-  60-
mm self-expanding Fluency Plus covered stent (Bard Peripheral
Vascular Inc, Tempe, Ariz) was placed in the right EIA through
the 10F sheath, but did not release. Another 6-  60-mm Fluency
Plus self-expanding covered stent was placed through the 8F
sheath across the right EIA and TRA. Then, we retrieved two
sheaths and released two stents at the same time. Parts of the
two stents were in a kissing fashion within the distal right EIA
at the same level distally. To match the diameter of the EIA and
Fig 1. A, A computed tomography angiography (CTA) reveals a pseudoaneurysm (black arrow), 4 cm in maximal
diameter. B, A three-dimensional reconstruction of the CTA clearly shows the location of the pseudoaneurysm. C,
Three-dimensional rotational angiography reveals the characteristics of the local pseudoaneurysm (white arrow) and the
adjacent artery diameter.
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expanding covered stent was implanted in the proximal right EIA
through the 10F sheath and overlapped with the stent (7-mm
diameter). Then, kissing-balloon inﬂation was performed simulta-
neously in the kissing stents using the same 6-  40-mm Power-
ﬂex P3 balloons (Cordis, Miami Lakes, Fla) at the same pressures.
The ﬁnal angiogram conﬁrmed the pseudoaneurysm had dis-
appeared, with ﬂow preserved to the transplanted kidney and the
right lower extremity (Figs 2 and 3). The right femoral and distal
pulses were palpable. The right femoral artery puncture sites were
sutured after the endovascular repair. Oral aspirin (100 mg/d) and
clopidogrel (75 mg/d) were prescribed as antiplatelet and antith-
rombus prophylaxis.
One week later, the patient’s serum creatinine decreased to 84
mmol/L, and after 6 months, his creatinine was 146 mmol/L.
Duplex ultrasound imaging at 6 months revealed the maximum
velocity arterial blood ﬂow was 225 cm/s in the right EIA,
87cm/s in the TRA, and 22 cm/s in the renal interlobular artery,
and that there was no ﬂow in the aneurysm. The right femoral and
distal pulses were still palpable.
DISCUSSION
The etiology of TRA pseudoaneurysms after renal
transplantation might be arterial wall injury, faulty suturetechnique, infection, or an immunologic factor.4,5 Patients
are usually asymptomatic and diagnosed incidentally by
ultrasound imaging or CT scans. Some patients present
with pain or ipsilateral limb swelling, anemia, fever, and
transplant renal dysfunction, among other symptoms.2,6,7
Ultrasound imaging or CT scans are usually used to
conﬁrm the diagnosis. CTA and DSA can accurately visu-
alize the origin of the pseudoaneurysm and its relationship
with neighboring structures.
Indications for intervention and the appropriate tech-
nique still remain controversial. Some researchers propose
that small pseudoaneurysms can be treated in a conservative
manner.8 Indications for repair include a symptomatic pseu-
doaneurysm, a pseudoaneurysm sized >2.5 cm or showing
signiﬁcant growth, or a pseudoaneurysm conﬁrmed to be
caused by infection.8,9 Open surgical repair, endovascular
repair, and ultrasound-guided percutaneous thrombin
injection can be chosen to treat pseudoaneurysms.8,10
In the past, most pseudoaneurysms were successfully
treated with traditional open surgery, but the allografts
were lost in many cases.1,8 Endovascular repair with coils,
stents, or a thrombotic agent is another alternative treat-
ment.6,10,11 Formerly, many patients had to undergo trans-
plant nephrectomy after endovascular repair because of
Fig 2. The details of the arterial anatomy and the position of the
covered stents are shown. The parallel covered stents were used as
a “snorkel” in the transplant renal artery (TRA) to exclude the
aneurysm. The arrows indicate the direction of the blood ﬂow.
Inset, The duplex subtraction angiography (DSA) reveals the
pseudoaneurysm has disappeared, with ﬂow preserved to the
transplanted kidney and the right lower extremity. CIA, Common
iliac artery; EIA, external iliac artery; IIA, internal iliac artery.
Fig 3. A postoperative angiogram reveals the complete exclusion
of the aneurysm sac and preserved ﬂow to the transplant renal
artery (TRA) and right lower extremity. Inset, Duplex subtraction
angiography (DSA) shows the same location before the operation.
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have several case studies reported endovascular repair could
successfully preserve renal function.2,3,12
In January 2013, Smeds et al12 reported the ﬁrst success-
ful management of a para-anastomotic pseudoaneurysm after
renal autotransplantation with kissing covered stents.
In our patient, the anastomosis was in the EIA and the
angle between the EIA and the TRA was more acute
than in the patient reported by Smeds et al. Our initial
access site to introduce the covered stent was through
the contralateral common femoral artery because by this
route to place the stent into the TRA, just as in their
patient, the stent blood ﬂow was forward. When this
approach did not appear successful because of the acute
angle between the TRA and the EIA, we changed our
access site to the ipsilateral groin. This enabled us to
complete the endovascular repair.
According to local arterial anatomy characteristics, one
covered stent was implanted in the distal EIA, another
parallel stent as a ‘‘snorkel” extended from the distal EIA
into the TRA to exclude the aneurysm, and the third stent
was implanted in the proximal EIA, partly overlapped with
the ﬁrst stent, to avoid type I endoleak. The ﬂow into the
transplanted kidney was retrograde. A postoperative angio-
gram showed the complete exclusion of the aneurysm sac
and preserved ﬂow to the TRA and the right lower
extremity (Figs 2 and 3).CONCLUSIONS
In our opinion, the best treatment for pseudoaneurysms
is individualized therapy. Different operation schemes should
be made, depending on the patient’s physical condition,
adjacent anatomy relationship of the transplanted kidney,
and the location and size of the pseudoaneurysm. In many
patients, endovascular treatment is a preferred solution,
but it should be used cautiously in an infected pseudoa-
neurysm. The procedure was successful in our patient
because we made a proper operation according to the
characteristics of his vascular structures. This was the ﬁrst
operation using this method, as far as we know. An endo-
vascular approach to TRA anastomotic pseudoaneurysms
using the snorkel technique might be a feasible method.
Its long-term prognosis should be observed in the
follow-up.
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